Relationship between the critical level of oxidative stresses and the glutathione peroxidase activity.
The production and removal of the various oxygen-derived free radicals is a dynamic and complex process which normally results in a steady state of very low concentrations of these reactive molecules in the cell. The mathematical modelling of this process showed that any lowering of the glutathione peroxidase activity will increase the steady state level of the hydroperoxides and will decrease the level of organic peroxides necessary to destabilize the system. In this paper, we experimentally tested this relationship by the estimation of the level of peroxidative stresses which lead to cell degeneration in the presence of more or less active selenium-dependent glutathione peroxidase (GPX). The enzyme was inhibited by mercaptosuccinate (MS) and the cells were submitted to various extents of oxidative stress using tert-butylhydroperoxide (TBHP). Critical levels of this peroxidative molecule could be determined by the determination of the concentration leading to 50% cell death. A relationship between this critical level of TBHP and the GPX activity was established. The critical level strongly decreased with the inhibition of GPX and was found to be zero when 44% of the GPX activity is inhibited. Presented in this way, the results clearly show the pattern of the inverse relationship between the susceptibility of the cell to oxidative stress and the GPX activity.